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DETAILED FINAL ACTION 
Specification 

1. The disclosure is objected to because of the following informalities: page 1, line 24, 
"tome" should be "time". 

Appropriate correction is required. 

Response to Arguments 

2. Any rejection not addressed in this Office Action has been withdrawn. 

3. Applicant's arguments received 10/22/2004, with respect to the rejection(s) of claim(s) 1- 
33 under 35 U.S.C § 102(e), 35 U.S.C §103(a) have been fully considered but they are not 
persuasive. Examiners reasons are given below. 

Rejections under 35 USC § 102(e) 
Claims l-4 % 6. 7 and 33 

4. Applicant amends these claims to incorporate platform firmware routing virtual to 
physical addressing. 

Examiner contends that, although U.S. Patent No. 6,446,188 to Henderson et al. 
(hereafter Henderson) does not expressly disclose using firmware to perform address mapping, 
this is not novel as indicated with U.S. Patent No. 4,587,610 to Rodman. Examiner has 
reasserted this in a new 35 USC § 103(a) rejection for the respective amended claims. Address 
translation using firmware is a matter of design choice (also indicated in the prior 35 USC 
§ 103(a) rejection to U.S. Patent No. 6,314,501 to Gulick et al., hereafter Gulick). Address 
translation using hardware is obviously faster than a software implementation. Henderson 
discloses all the limitation of the claims except for the specific type of hardware that performs 
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the address translations. Rodman shows that address mapping between virtual and physical 
devices can be done in hardware, specifically firmware (Column 4, lines 29-44). 
Rejections under 35 USC § 1 03(a) 
Claims 14-17.27.28-32 

5. Applicant argues that Gulick simply alludes using firmware but does not disclose a 
method or system for routing I/O between a virtual resource address and a physical resource 
address. Furthermore, applicant argues that providing the structure to support platform firmware 
would require a modification to the invention of Henderson not envisioned or taught. 

6. Examiner disagrees. Although Gulick does not disclose each and every limitation given 
by the applicant, Gulick provides the motivation of using the one limitation of utilizing firmware 
to implement address mapping. This combined with Henderson provides a valid obviousness 
rejection against the applicant. Applicant's invention is clearly tailored for address mapping 
between one entity and another, e.g., mapping between physical to physical addresses via a 
virtual address. One of the prime reasons for one to implement this process intensive task in 
firmware is that it is faster than a software implementation. Gulick is within the scope of the 
applicant's invention with respect to using address mapping (Column 8, line 58-Column 9, line 
30 and Fig. 4). Gulick indicates in Column 60, lines 53-63 the ability to use firmware in the 
design. Memory mapping in Gulick is a computationally intensive task requiring three distinct 
components of windowing (where physical address space of the processors in separate partitions 
are mapped to memory windows), reclamation (where memory claimed by I/O devices are 
reclaimed, e.g., remapped, back to the main memory to free up space), and translation mapping 
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(mapping a memory reference to a specified memory storage unit). Clearly, implementation by 
hardware, e.g., through the firmware that Gulick suggests, would expedite the memory mapping. 

Regarding applicants contentions that the structure to support firmware would necessitate 
significant modification to Henderson, not originally envisioned, Examiner disagrees. In fact, 
Henderson specifically references a way to make memory mapping, allocation and management 
that is implemented in hardware (Column 1, lines 40-48, patent #5,687,368), in which Henderson 
further improves on, specifically the "housekeeping functions", e.g., garbage collection and 
reclaiming memory (Column 1, lines 40-50 of Henderson). Even more significant is the 
application that Henderson incorporates by reference (09/203995 now patent #6,470,436) in 
which it specifically cites the address translation module (Fig. 3, element 310) being a "hardware 
function" (Column 6, lines 5-15 of patent # 6,470,436). It is therefore more than likely that 
Henderson intended implementation of the address translation module on chip (e.g., FPGA, 
ASIC or related firmware), particularly for the simple reason that it is faster. 
Claims 8-13 and 19-26 

7. Applicant argues that Gulick does not mention mapping such that it is virtual to physical 
address mapping. 

8. Examiner maintains that although Gulick does not specifically mention virtual resource 
address to physical resource address mapping, the computational requirement of address 
mapping (address mapping being a primary objective of Gulick), where one address is assigned 
to point to another particular location, e.g., the main memory, is computationally equivalent to 
mapping a virtual address to physical addresses, and therefore Gulick' s assertion to use firmware 
is just as valid. For instance, the reclaiming of address space that I/O devices do no use anymore 
(Column 9, lines 15-25 of Gulick) necessitates remapping the address to point the main memory 
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address pool. This mapping process is just as computationally intensive as assigning a virtual 
address to a physical address. Henderson may in fact be even more computationally intensive 
based on how often virtual to physical address routing occurs versus the garbage collection done 
by Gulick, strengthening the argument for the reason to combine Gulick and firmware 
implementation in order to perform Henderson's mapping operations faster in hardware. 
Examiner wishes to again point out that patent #6,470,436 incorporated by reference to 
Henderson, citing the address translation module of Henderson being implemented in hardware. 

Claim Rejections - 35 JJSC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 1-4,6,7 and 33 are rejected under 35 USC 103(a) as being unpatentable over No. 
6,446,188 to Henderson in view of No. 6,314,501 to Gulick et al. (hereafter Gulick). 

11. As per claim 1, Henderson discloses a method for accessing hardware resources in a 
computer system (Fig. 3), comprising: assigning a first I/O resource a first physical resource 
address (Fig. 3A, element 308A and its associated physical address in Fig. 3A, element 306), 
Henderson discloses these as objects used by the processor, I/O commands/references, inherently 
part of what the processor uses in interacting with its memory devices); assigning a second I/O 
resource a second physical address (Fig. 3A, element 308C and its associated physical address in 
Fig. 3 A, element 306); dynamically routing a virtual resource address between said first and 
second physical resource addresses (as seen literally in the object cache, Fig. 3 A, element 210, 
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the virtual object 2 sits between object 3 and object 1, each having a unique physical address in 
Fig. 3A, element 306. Also, in another view, the physical address of object 2 can clearly lay 
between the physical address in object 1 and object 3 in the physical system memory, element 
306). Henderson also acknowledges the use of hardware to implement the address translation 
module (Fig. 3, element 310 and Column 1, lines 40-50 and reference patent #6,470,436 to Croft 
et al. incorporated by reference to Henderson) 

Henderson does not disclose expressly a platform firmware that performs the virtual 
resource address and physical resource address mapping/routing. 

Gulick discloses the ability to use firmware in network architecture involving address 
mapping (Column 60, lines 53-63) in a multi-processor environment with a system interconnect 
(Fig. 1). 

Henderson and Gulick are analogous art because they are from the similar problem 
solving area in address remapping. 

At the time of the invention it would have been obvious to a person of ordinary skill in 
the art to combine Henderson and Gulick to embrace a multiprocessor environment. 

The suggestion/motivation for doing so would have been to accommodate the demands of 
the user as modern computer systems grow and require more processing power, leading to the 
inevitable use of multiple processor nodes and multiple operating systems (Column 2, lines 32- 
40). Using firmware to implement many of the functions of the system is a design choice. The 
advantages or using firmware is clear in that it is generally faster than a software implementation 
while allowing the designer to reprogram it. 
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Therefore, it would have been obvious to combine Henderson with Gulick for the benefit 
of scaling the processing power by incorporating multiple computer systems and using firmware 
to speed up the processing done outside the processor. 
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12. As per claims 2 and 33, Henderson combined with Gulick discloses claim 1, wherein 
Henderson further discloses the step of dynamically routing said virtual resource address 
includes providing a hardware resource map for logically storing said virtual resource address 
and at least one of said first and second physical resources addresses (Fig. 5, element 418). 

13. As per claim 3, Henderson combined with Gulick discloses claim 1, wherein Henderson 
further discloses the step of dynamically routing said virtual resource address includes 
redirecting said virtual resource address from said first physical resource address to said second 
physical resource address (Column 5, lines 35-39, where if there is a miss, management table 
will be modified to prevent the miss, so if the node being a memory device has a miss, then 
rerouting to another memory device). 

14. As per claim 4, Henderson combined with Gulick discloses claim 3, wherein Henderson 
discloses further comprising renumbering two or more nodes in said system (this is inherent 
since the physical address space spans across multiple devices, nodes, etc, and the repointing of a 
virtual-to-physical address requires the physical address to have some indication of where the 
particular node exists). 

15. As per claim 6, Henderson combined with Gulick discloses claim 1, wherein Henderson 
further discloses the step of dynamically routing said virtual resource address includes changing 
a hardware resource map at runtime (Fig. 3A, virtual to physical address associations are 
dynamic and not only during initialization). 

16. As per claim 7, Henderson combined with Gulick discloses claim 1, wherein Henderson 
further discloses the physical resource address are on different nodes of a computer system 
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(Column 4, lines 30-45, various memory devices can exist, these being considered different 
nodes in the computer system). 

17. Claims 14-17, 27 and 28-32 are rejected under 35 USC 103(a) as being unpatentable over 
Henderson in view of No. 6,314,501 to Gulick et al. (hereafter Gulick). 

18. As per claim 14 and 27, Henderson discloses a computer system and article comprising a 
first I/O resource having a first physical resource address (Fig. 3A, element 308A and its 
associated physical address in Fig. 3A, element 306), Henderson discloses these as objects used 
by the processor, I/O commands/references, inherently part of what the processor uses in 
interacting with its memory devices); a second I/O resource having a second physical resource 
address (Fig. 3A, element 308C and its associated physical address in Fig. 3 A, element 306); and 
a manager to translate said virtual address to one of said first and second physical resource 
addresses (Fig. 3 A, element 208 as seen literally in the object cache, Fig. 3 A, element 210, the 
virtual object 2 sits between object 3 and object 1, each having a unique physical address in Fig. 
3A, element 306. Also, in another view, the physical address of object 2 can clearly lay between 
the physical address in object 1 and object 3 in the physical system memory, element 306). 

Henderson does not disclose expressly a platform having a virtual resource address and a 
physical resource address. 

Gulick discloses the ability to use firmware in network architecture involving address 
mapping (Column 60, lines 53-63) in a multi-processor environment with a system interconnect 
(Fig- 1) 

Henderson and Gulick are analogous art because they are from the similar problem 
solving area in address remapping. 
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At the time of the invention it would have been obvious to a person of ordinary skill in 
the art to combine Henderson and Gulick to embrace a multiprocessor environment. 

The suggestion/motivation for doing so would have been to accommodate the demands of 
the user as modern computer systems grow and require more processing power, leading to the 
inevitable use of multiple processor nodes and multiple operating systems (Column 2, lines 32- 
40). Using firmware to implement many of the functions of the system is a design choice. The 
advantages or using firmware is clear in that it is generally faster than a software implementation 
while allowing the designer to reprogram it. 

Therefore, it would have been obvious to combine Henderson with Gulick for the benefit 
of scaling the processing power by incorporating multiple computer systems and using firmware 
to speed up the processing done outside the processor. 

19. As per claims 15 and 16, Henderson combined with Gulick discloses claim 14, wherein 
Henderson further discloses having a hardware resource map to logically store said virtual 
address and at lest one of said first and second physical resource addresses as well as redirecting 
virtual to physical addresses (Fig. 3A, element 310). 

20. As per claim 17, Henderson combined with Gulick discloses claim 16, wherein 
Henderson further discloses comprising two or more nodes in said system said manager 
renumbering nodes (Fig. 3, element 208) in an existing hardware resource map (this is inherent 
since the physical address space spans across multiple devices, nodes, etc, and the repointing of a 
virtual-to-physical address requires the physical address to have some indication of where the 
particular node exists). 
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21 . As per claim 28, Henderson combined with Gulick discloses claim 27, wherein 
Henderson further discloses the medium is selected from a group consisting of a recordable data 
storage medium, and a modulated carrier signal (Fig. 3 A, elements 102 and element 306 are store 
data and the signals are inherently modulated in that they are changing signals that correspond to 
particular values of digital data at a particular time). 

22. As per claim 29, Henderson combined with Gulick discloses claim 27, Henderson further 
disclosing wherein said logical storing means is a hardware resource map (Fig. 3A, element 
208). 

23. As per claim 30, Henderson combined with Gulick discloses claim 27, Henderson further 
disclosing a manager to translate said resource address and to redirect said virtual address to a 
physical hardware address (Fig. 3 A, element 102). 

24. As per claim 31, Henderson combined with Gulick discloses claim 30, Henderson further 
disclosing dynamic routing means comprises an instruction for renumbering nodes in said logical 
storing means (this is inherent since the physical address space spans across multiple devices, 
nodes, etc, and the repointing of a virtual-to-physical address requires the physical address to 
have some indication of where the particular node exists). 

25. As per claim 32, Henderson combined with Gulick discloses claim 27, Henderson further 
disclosing wherein said dynamic routing means comprises an instruction to change said logical 
storing means at run time (Fig. 3A, virtual to physical address associations are dynamic and not 
only during initialization). 

26. Claims 8-13 and 19-26 are rejected under 35 USC 103(a) as being unpatentable over 
Henderson in view of Gulick. 
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Henderson combined with Gulick discloses claim 1 . 

Henderson does not disclose expressly a multiprocessor system where dynamically 
routing virtual address includes mapping virtual to physical addressing uses firmware and details 
pertaining to the system interconnect. 

Gulick discloses the ability to use firmware in network architecture involving address 
mapping (Column 60, lines 53-63) in a multi-processor environment with a system interconnect 
(Fig. 1). 

Henderson and Gulick are analogous art because they are from the similar problem 
solving area in address remapping. 

At the time of the invention it would have been obvious to a person of ordinary skill in 
the art to combine Henderson and Gulick to embrace a multiprocessor environment. 

The suggestion/motivation for doing so would have been to accommodate the demands of 
the user as modern computer systems grow and require more processing power, leading to the 
inevitable use of multiple processor nodes and multiple operating systems (Column 2, lines 32- 
40). Using firmware to implement many of the functions of the system is a design choice. 

Therefore, it would have been obvious to combine Henderson with Gulick for the benefit 
of scaling the processing power by incorporating multiple computer systems. 

Conclusion 

27. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

28. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 

The following patents are cited to further show the state of the art with respect to address 
mapping being performed by hardware: 

U.S. Pat. No. 4,587,610 to Rodman pertains to the content addressable memory (CAM) 
disclosed by Henderson in application 09/203995 which Henderson incorporates by reference. 

U.S. Pat. No. 6,581,130 to Brinkmann et al. 

U.S. Pat. No. 5,127,094 to Bono 

U.S. Pat. Pub. No. 2001/0004753 to Dell et al. 

29. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alan S Chen whose telephone number is 571-272-4143. The 
examiner can normally be reached on M-F 8:30am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey A Gaffin can be reached on (571) 272-4146. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



ASC 

12/05/2004 




